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Abstract 
The attempt to enhance the safety aspects in low cost houses (LCH) development is still neglected and one of the 
reason that may contribute to this factor is due to its low price value. Hence, Post Occupancy Evaluation (POE) is 
adopted to assess the safety requirements as this study is aimed to develop a benchmark for safety aspects for LCH in 
Malaysia. This paper elaborates the concept of POE in LCH and factors that constitute to the safety failures in LCH. 
This paper also discusses on the hierarchy of safety elements and attributes as the design of survey. 
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1. Introduction 
Housing is a major concern for all people in every corner of the world as the wellbeing of a country is 
reflected in its people enjoying a certain standard of living. As stated by Idrus and Ho (2008), residential 
and neighbourhood satisfaction is an important indicator of housing quality and condition, which affects 
individuals’ quality of life. The aspects in a completed residential or house should able to enhance the 
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quality of a building as well as to provide safety to the occupants. In the current economic situation, the 
emerging problem in housing property is the growing demand of residents for a better safe housing. 
Therefore, it has become increasingly important to evaluate housing property for many reasons. First of 
all, housing has become the target of being highly unsatisfactory even though there is no empirical 
evidence to back these claims. Second, evaluating housing provides the required information necessary 
for ‘feed-back’ into current housing property and ‘feed-forward’ into future projects (Preiser et. al, 1988). 
In relation to the safety aspects in the building performance, many cases have shown that most buildings 
fail to meet their objectives right from the moment they were declared complete. Housing developments 
are not only providing structures to live in, but are supposed to address other aspects of housing as well. 
While the previous efforts in housing have been directed towards meeting the quantitative shortage of 
dwellings, safety aspects of housing have gained importance in recent years. 
A study conducted by Ahmad et. al (2006) shows that generally safety is one of the four objectives to 
maintain a building sustainability: 
x Ensure health and safety of building users and occupants 
x Maximize the availability of plant/equipment for productive usage extend the life-span of a building 
and its plant/equipment by minimizing their wear and tear and deterioration 
x Reduce the cost of lost production due to breakdown 
x Uphold or give added value to the building for better market price. 
Safety is therefore critically contributes the high or poor performance achievement of a building. In 
low cost housing, most cost–benefit studies of low cost housing programs do not include social and 
indirect costs of construction transformations, which are the requirements needed by the occupants, 
including safety requirement. Abdul Rahman et al. (1998) asserted that external customers are the people 
who actually buy the products or services. This imposed that the occupants have the final say as to 
whether a certain product has fulfilled their needs or requirements as they are the end-users of the 
products and services. Feedback from these customers is important in determining the customer attributes 
to be incorporated into the design of a new product or upgrading the features of an existing product. 
According to Abdul Mohit et al. (2010), there is a need to determine satisfaction with households’ 
housing conditions that able to “indicate the absence of any complaints and a high degree of congruence 
between actual and desired situations”. Hence, the best application that can be related to these specific 
human needs is described as Post Occupancy Evaluation (POE). The concept of POE comprise as the 
evaluation of the performance of buildings after being used and occupied in order to understand the 
mutual interaction process between buildings and the user needs. In POE, the end-user or the building 
occupants are used as the benchmark of building performance evaluation. 
According to Zimring et al. (2007), POE is a continuous process of systematically evaluating the 
performance and effectiveness of one or more aspects of buildings in relation to various issues such as 
accessibility, aesthetics, cost-effectiveness, functionality, productivity, safety and security, and 
sustainability. POE studies are performed on buildings for a variety of reasons such as; to solve problems 
that occur in buildings after being occupied; to correct unforeseen problems in building use (Vischer, 
2002; Hewitt et al., 2005); to fine-tune the building through continued feedback; to assess specific 
building performance aspects; to document successes and failures in building performance to justify new 
construction or remodel existing buildings; to specify design guidelines for the improvement of existing 
facilities and the design of new ones. 
2. Problem Statement 
The attempt to enhance the aspect of safety planning in developing low cost houses are still neglected 
and one of the reason that may contribute to this factor is due to the low price value. Despite the value of 
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low cost housing is low, it should be able to provide a safe, comfortable environment and satisfy user’s 
need. A study conducted by Lim and Sen (2000) pertaining to safety issues to 355 groups of low-cost 
house occupants in Penang, Malaysia has concluded that safety is a major problem for low-cost housing 
project, whereby the occurrence of poor workmanship and quality creates unsafe environment in low cost 
housing.  
Recently, there are several reported cases and safety failures of Malaysia’s low cost housing that 
harmed the residents’ or the occupants’ life. The fact about low cost housing construction is that 
Malaysia’s Construction Industry has introduced Construction Industry Standard 1 (CIS 1:1998) and 
Construction Industry Standard 2 (CIS 2:1998); a standard that specify uniform design and planning 
requirements for low cost houses in Malaysia (Sufian and Mohamad, 2009; Sufian and Abd Rahman, 
2008; Ismail, 2003). Both of these standards incorporate safety as one of the main component in 
developing low cost housing (LCH) for the lower income group in Malaysia. The scope of this standard 
includes requirement on layout, space and configuration of houses with the aims of ensuring that safety, 
health, infrastructures and amenities are not denied to the dwellers. However despite the enforcement of 
these regulatory measures yet, there are many safety problems faced by low cost occupants in Malaysia. 
Local newspapers are encumbered with the headline of problem occurrence in LCH associated to the 
building technical failures, safety and quality issues. The evidences which highlight failures of building 
performance in low cost housing are shown as per Table 1.  
Table 1. Performance Failure of LCH reported from 2008 to 2010. Source: Sinar Harian, Utusan Malaysia and Star Metro, 2008 – 
2010. 
DATE/YEAR OF 
OCCURENCE 
HOUSING / 
LOCATION PERFORMANCE FAILURE SAFETY EFFECT 
2010  Flat Kondo Rakyat, 
Kuala Terengganu  
Incomplete wiring system, 
ceiling cracks, serious wall 
cracks, deflection of floor 
slab  
The residents feel disappointed that the house 
condition is not as promised to them. The 
occupants admit that the house is only cost about 
RM25,000 to RM28,000 but as a human being, 
they said they also need a perfect and safely 
occupied house.  
September 2009  Low cost apartments 
at Commercial 
Centre, Section7, 
Shah Alam  
Serious floor cracks (Block 
D, E,F,G,H,M,P,J,K) and 
wall crack (Block F), leaking 
roof cause to flood in the unit  
More than 1000 residents feel unsafe and they feel 
scared at all time  
July 2009  Desa Mentari, 
Petaling Jaya  
Wall cracks, water seeps 
out into the unit, uneven 
walkway due to soil 
movement, void underneath 
floor slab  
The occupants worried for their safety as the 
situation is getting worse day by day. They need 
someone to do a thorough study on the place and 
determine whether it is actually safe for them to 
live there  
July 2009  Rumah Mesra 
Rakyat, Sik, Kedah  
Serious wall crack, leaking 
roof and ceiling  
80 family feel worry and upset that their poor 
house conditions threaten their safety level  
June 2009  Pangsapuri Taman Sri 
Aman, Petaling Jaya  
Wall crack cause water 
penetration to the unit  
Residents area disappointed since there’s no 
action taken by Majlis Perbandaran Petaling Jaya 
(MBPJ) and developer to solve the issues  
Residents wants their safety is guaranteed  
February 2009  Rumah Mesra 
Rakyat,Sungai Rotan  
Serious crack on wall and 
window  
Occupants worry on their safety conditions  
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February 2008  Kondo Rakyat, 
Pantai Dalam  
Serious cracks on wall, 
water seeps out from ceiling 
level, lift not functioning.  
Residents are disappointed since there’s no 
action taken even though they have forward 
repetitively their complaints to DBKL. They 
questioned whether “Do they safe enough?”  
 
It proves that users are currently getting more conscious of safety issues in housing environments. 
According to Yau (2006), performance in safety has become one of the attributes of building quality. 
Structure failures, falling objects, fire hazards, services failures and special hazards are the main key 
elements in a safe building (Yau, 2006). Whilst  Kowaltowski (2006) indicates quality relates to the 
safety, that the user attitudes depend on the psychological well-being, feelings of security and safety and 
the perception of space as territory. Hence, with relation to the title, the main purpose of this study is to 
develop a benchmark for safety for low cost house in Malaysia with regards to the satisfaction level of the 
occupants for this building. As the safety aspects become of the issues that able to be evaluated in POE as 
highlighted by Zimring et. al (2007), this research will explore the encountered problems in regards to the 
safety aspects in Malaysia’s low cost housing. 
It is undisputed that housing developments are not only providing structures to live in, but are 
supposed to address other aspects of housing as well. In relation to the safety aspects in the building 
performance, many cases have shown that low cost housing fail to meet their objectives right from the 
moment they were declared complete. While the previous efforts in housing have been directed towards 
meeting the quantitative shortage of dwellings, safety aspects of housing have gained importance in 
recent years. The literature provided in this paper is focus merely to the safety performance review and 
also precedent performance assessment method used to low-cost housing, i.e. Post Occupancy Evaluation. 
2.1. Review on safety performance 
The performance of Low Cost Housing (LCH) is caused by various factors or attributes. Whether a 
building is rated under good or poor performance, the rating is highly related to the failure of safety in the 
building. Based on the review of safety issues in LCH, generally, safety can be categorized under two 
components: technical performance and building quality (Yau, 2006: Lim and Sen, 2000; Kowalstwoski, 
2006; Darkwa, 2006). In this study, safety evidences are done towards reviewing several issues on 
technical performances and also quality issues of LCH in Malaysia and the review provides necessary 
support on why technical performances and quality assessment are included as the main component of a 
safe building for this study. 
The significance of having a highly performance of a building is because it leads to the building 
sustainability. Pati et al. (2006) pointed that building performance has the potential to play a major role in 
articulating the expectations of owners and occupants, and the fulfillment of them by designers and 
building operators. Much studies have shown that building performance is highly concerned in 
construction development as there are various of performance measurement tools developed and 
introduced by the researchers to the building practioners (Dougall et al., 2002). Building performance 
plays a major role in all phases of construction; i) programming, ii) early design, iii) design development, 
iv) specifications and, v) facility and portfolio management (Pati et al., 2006). Reviewing on the aspects 
of the building performance, Hashim (2002) reveals that the physical aspects that relates to the building 
performance such as the finishing of the houses, the material used, the design and size of houses are 
among the major complaints received about low cost housing. Low cost housing implies a lower standard 
587 Husrul Nizam Husin et al. /  Procedia - Social and Behavioral Sciences  36 ( 2012 )  583 – 590 
of housing and in trying to provide affordable housing the standard of houses is always being 
compromised.  
Building quality is highly interrelated to safety performance in a building. If a building experience a 
poor quality construction, it thus affect the total safety aspects that capture issues like poor specification 
of the materials, poor workmanship, poor quality of technical elements and poor quality of services. The 
understanding of providing a better quality for low cost housing is encapsulated in a clearer picture based 
on Fig. 1. 
 
 
Fig. 1. The effect of quality towards safety 
Based on the above figure, it depicts the link of building quality towards safety in a building that also 
pointed the significance of quality into sustainability. Ismail (2003) reveals that major causes of quality 
failures in the Malaysian construction sector attributed to the poor workmanship, improper design, 
improper specification, and defective materials. As a result, the Malaysian government has identified and 
focussed on the aspect of standardisation as part of its effort to enhance quality in the housing industry. 
2.2. Reviewing post occupancy evaluation (POE) studies to low cost housing 
For this research, the study is also extended to seek precedent research on low cost housing using Post 
Occupancy Evaluation (POE) method or similar like POE, which is based on analytical literature review. 
This is executed in order to highlights the gap of precedent study. Abdul Mohit et al. (2010) conduct a 
study on assessment of residential satisfaction of newly designed public low-cost housing (LCH) dwellers 
of Kuala Lumpur, Malaysia and it only reveals that the residents are moderately satisfied with dwelling 
unit support services. Other similar study conducted by Hafazah (2008) evaluates the satisfaction of LCH 
residents at Shah Alam, Malaysia by using similar-like-POE method, i.e. occupants’ satisfaction survey. 
The analysis was found that the residents are dissatisfied with their dwelling units in terms of security, 
space and parking layout. In both of those studies, safety performances are not highlighted in their 
analysis. Hashim (2003) in his research provides an assessment of the relationship between social 
integration and residential satisfaction of residents in low cost housing in Malaysia. It was found that 
factors such as default in the physical structures of the house and poor social and physical environments 
could affect the social integration in the neighbourhood. Lim and Sen (1999) reveal the concept of 
ergonomic design improvements of LCH in Malaysia with the aim to provide a personalized architecture. 
Hamzah et al. (1998) conduct consumer’s satisfaction survey to LCH occupants as to study the possible 
application of Quality Functional Deployment methods in low-cost housing and construction industry. 
poor materials’ 
specification  
poor  
workmanship  
poor quality of 
technical elements 
poor quality of 
services 
SAFETY 
PROBLEMS 
SUSTAINABILITY 
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The application method is almost similar-like concept of PO, even though the term is not mentioned in 
the research. 
Based on the literature review, it was found that none of previous studies challenge on the safety issues 
for low cost housing (LCH) when using POE method or similar like POE method. Majority of the 
researchers conduct POE study to determine occupants’ satisfaction level, which is too general and not 
providing specific issues, for example, safety provision or safety requirement. There are few studies that 
include social environment issues in the POE study with variables such as noise, crime, accidents, 
security and community relations. However, safety for this research is not pertaining to social or 
environment issue but it is merely to technical attributes that seeks the effect of the housing’s 
performance towards safety to the occupants; for example, crack issues, leaking of pipes and others. 
Quality issues of LCH programme were concerns in previous study, but majority of the studies did not 
relate quality factors towards building safety, after the occupancy period of housing. Therefore, this 
research intends to fill the gap that currently exists in the public low-cost housing in Malaysia. 
3. Preliminary Survey 
The goal in preliminary research stage is to narrow things down a reasonable scope for the topic. In 
this research, the responses and result summarized from the preliminary survey provides evidence from 
the experts and the validity of safety elements in the development of Malaysia’s low-cost housing, by 
focusing on the impact towards occupancy stage. In this preliminary survey research, the sampling design is 
randomized, where the distribution of preliminary survey questions is focused to the building/construction 
experts or to safety experts only. The reason of selecting the building experts as the respondents towards the 
survey is due to their expertise and experience in providing validity on safety performance and safety issues in 
low-cost housing construction. Their designation as the building experts are also extended to the general 
building player or practitioner which are; i) Architects, ii) Engineers, iii) Quantity Surveyors, iv) Building 
Surveyors, v) Interior Designers, vi) Facility Managers, Safety Managers, vii) Valuer, and others. 
4. Design of Survey 
The survey design provides the building experts as the respondents of this preliminary study to rate 
their perception level on safety category, safety elements and safety attributes based on numerical Likert-
Scale. The survey is also aimed to obtain verification of safety performance attributes to develop Safety 
Performance Index (SPI) as a benchmark of safety performance score and also to determine the 
appropriate weightage scale to develop the said index. The safety categories outlined in the questions are 
divided into two as follows: 
x Building Performance 
x Building Quality 
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Under the category of building performance, the attributes of safety are further divided into structural 
performance, services, space functionality and amenities while under category of building quality is 
further divided into architectural, finishes, materials and workmanship. All of these elements become the 
probable factors that constitute to safety problems of low-cost housing in occupancy stage. This is to be 
validated by the respondents by rating the likeliness of the factors to be occurred in low-cost housing. 
Hence, each of the safety elements derives the following attributes that may affect the occupants’ safety 
in low cost housing. Table 2 shows the detail of safety elements framework incorporated for this study. 
Table 2. A framework of safety elements and its attributes included in the preliminary survey 
SAFETY CATEGORY SAFETY ELEMENTS  ATTRIBUTES 
BUILDING PERFORMANCE 
Structural Performance 
a) Column and beam conditions 
b) Roof structure 
c) Floor slab 
Services Performance 
a) Electrical Services 
b) Plumbing system 
c) Fire system 
Space Functionality 
a) Corridor Layout 
b) Staircase Layout 
c) Balcony 
Amenities 
a) Dry Yard 
b) Refuse Chamber 
c) Lift Services 
BUILDING QUALITY 
Architectural Conditions 
a) Door 
b) Window 
c) Sanitary fittings  
Finishes Condition 
a) Floor finishes 
b) Wall finishes 
c) Ceiling finishes 
Building Materials 
a) Handrails 
b) Grill 
c) Security bar 
Building Workmanship 
a) Plastering works 
b) Tiling works 
c) Painting works 
5. Conclusion 
At this stage, the preliminary survey questions are designed based on the analytical review on the 
existing safety performance assessment used in developed countries such as Building Quality Assessment 
(BQA), Building Environmental Assessment Method (HK-BEAM), Comprehensive Environmental 
Performance Assessment Scheme (CEPAS, Standard Housing Performance Appraisal (SHPA) and 
590   Husrul Nizam Husin et al. /  Procedia - Social and Behavioral Sciences  36 ( 2012 )  583 – 590 
Housing Performance Evaluation Model (HPEM). The next outcome of this survey will provide a 
validation of the safety category and elements based on the respondents’ experience and building 
expertise. It is hoped that the outcome of the survey helps to develop a weightage scale of safety 
performance in Malaysia’s low cost housing, that needs to be correlated with the occupants’ satisfaction 
score. 
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